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of liquid or gas into linear motion. This absorbs work; and as the only source of energy for this purpose is the body's heat, the temperature falls to supply it. This part of the wire-drawing process is purely adiabatic.
But the linear motion of the particles is no more than generated than it engenders friction; and the word friction is merely our short name, as has been seen, for the destruction of linear motion in the increase of the quantity-factor of heat. In the present case, since the rate of flow is in equilibrium with the friction opposing it, the rate of energy-transformation, all around, is controlled by the degree of friction present. The rough, hard walls turn the work of flow into heat as fast as they can, and the consequent deficit in mechanical energy is made good continuously by the further adiabatic expansion of the body.
Now it happens that wire-drawing is our only instance of simultaneous adiabatic expansion and friction. The steam-. turbine seems at first to offer another and more illustrative case. But upon second thought it appears that its internal action is the same as pure wire-drawing, except that it is complicated by the simultaneous presence of still a third process, viz: adiabatic work-performance upon outside systems. In steam-engine cylinders we have an obverse illustration, viz: the addition or abstraction of heat while adiabatic work-performance is going on. But to bring this into line with pure wire-drawing we must introduce the inference, which is everywhere forced upon us, that friction and thermal conduction are identical processes, in their ultimate nature; except that whereas conduction will work both ways—in and out—friction will work only one.
Nevertheless, these facts serve only to broaden, rather than to narrow, the conclusions stated above, viz:
I. That friction affects only entropy, being indetermmative of temperature-change;
2,. That the direction of temperature-change depends solely upon whether there be a surplus of external over internal pressure, radially active, or not; and
3. That in the apparently single process of wire-drawing there really exists a merger of both the above independent processes, viz: a variation of the entropy by friction, and a variation of the temperature by pressure-action or work-performance.
If we turn now from the development of heat by friction or